Nucleotide sequence of cloned cDNA for pro-opiomelanocortin in the amphibian Xenopus laevis.
The function of alpha-melanocyte-stimulating hormone (alpha-MSH) is not known in mammals. It is well-established in the amphibian Xenopus laevis in which alpha-MSH mediates the process of adaptation to a dark background. The amino acid sequence of this hormone is, however, not known in amphibians. In order to determine the primary structure of the precursor protein for alpha-MSH, which in mammals has been called pro-opiomelancortin (POMC), we constructed a cDNA library from Xenopus pituitary mRNA. A pool of synthetic oligodeoxyribonucleotide tetradecamers corresponding to part of the mammalian alpha-MSH sequence was used to screen the library. The nucleotide sequence of a 1050-base pair hybridization-positive cDNA clone was determined and the deduced amino acid sequence of Xenopus POMC revealed the sequences of Xenopus gamma-MSH, alpha-MSH, corticotropin-like intermediate lobe peptide, beta-MSH, and beta-endorphin. Interestingly, the N-terminal amino acid of Xenopus alpha-MSH, which is N alpha-acetylated in the biologically active form of the hormone, is different from that of mammalian alpha-MSH. The distribution of the bioactive domains within Xenopus POMC is remarkably similar to that in other known POMC molecules and as in mammals the domains in the amphibian prohormone are flanked on both sides by pairs of basic amino acids.